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ABSTRACT

A total of 51 individual whales; inciuding elight calves (15.7%),_were
identified in the combined areas of Glacier'Bay and Icy Strait during the
summer of 1986. Of this total, 16 were found only in Glacier Bay, 19 only
in Iey Strait, and 16 were common to both areas. Twelve whales, ineluding
one calf, were resident in Glacier Bay for periods‘of at least three to
‘four weeks each. During eafly and mid-June, whales were found
nredominantly in the waters between Leland and Garfofth Islands. During
late June and throughout July, as many as 20 individual whales congregated
in the lower bay, particularlj along the western shore.near Point Carolus
and in Bartlett Cove. All but a few whales departed the bay suddenly in
early August and moned into the adjacent waters of Icy Strait. Throughout»
the summer, the primnry prey of humpback whales in Glacier Bay was
- 8chooling fish, particularly eapelin,'Mgllgnua,xillggug. The sudden
debarture nf the whales frgn the bay during early Augugt was associated
with an apparent decline in the availability of schooling fish. Eight
whales, first sighted in Glacier Bay or Iey Straight, were later sighted
in Frederick Sound, and one whale, first sightéd in ?rederick Sound, was
later found in Icy Strait. Whales in Glacier Bay were more gregarious,
and whales in Icy Strait were more solitary, than in previous study
years. One case of apparent Juvenile mortality was documented. The
' abundance and crune birth rate of whales in Glacier Bay has followed a

cycle of alternating high and low years for the past five summers.




 INTRODUCTION
o

In the years prior to 1978, as many as 24 whales entered Glacier Bay
and remained there to feed for a substantialkpart of the.summer.‘ In 1978,
however, 17 of the 20 whales that entered the bay abruptly departed soon
af'ter their entry.~ Two hypotheses were édvaneed to explain this sudden
departure. The first asserted that vessel traffic disturbed the behavior
bf_whales and that the exponential increase of vessel traffic in Glacier
Bay during the years prior to and including 1978 forced.the whales to
"abandon" the bay. The second hypothesis proposed that the whales!'
departure was the result of a natural decline in the atailability of their
prey within Glacier Bay.

In 1981 the Natiéhal Park Service, with the consultation of the
. National Marine Mammal Laboratory, initiated a nultidiseiplinary study of
humpback whales to help degérmine the reasons for their sudden departure
‘in 1978. Studies of the aéoustic environment and behavior of humpback
whales demonstrated predictable short-term changes in their movement and
respiration as a function of vessel traffic and noise (Baker et al. 1982;
»Baker et al. 1983; Dean et al. 1985; Malme, Miles, and McElroy 1982; Miles
and Malme 1983). The assessment of humpback whale prey showed
considerable seasonal and Yearly variation in the abundance and primary
- 8pecies of prey in Glacier Bay, as well as;a correlation in prey
availability and whale distribution in other areas of southeastern Alaska
(Wing and Krieger 1983; Krieger and Wing 1984; Krieger and Wing 1986).
| Although'these studies have corroborated some aspects of both

"7ihypotheses, they have not yet demonstrated conclusively the reasons for




the whales!' departure from the bay in 1978. Given the absence of datd on .
‘ . \ : M " '

prey abundance prior to 1978 and the difficulty in experimentally

determining the levels of vessel activity that could result in abandonment

of a habitat, the exact cause of the 1978;departure may never be entirely

resolved. Nonetheless, the studies initiated and.funded‘by the National S

Park Service have answered many questioﬁs concerning the behavior and
eooiogy éf humpback whales in Glacier Bay and throughout southeastern
\Alaska (Baker et al. 1985; Baker et al. 1986). It seems certain that
these data will be of long-term value to the’management of humpback whales
in southeastern Alaska.and thfoughout their migratory range. |

Here I summarize the results of the ongoing monitoring of humpback
whales in Glaciler Béy'and Icy Strait during the 1986 summer season. This
summary provides an additional yearly contribution to one of the longest
time-series of data available for a population of living baleen whales‘

(Baker 1985, 1983; Perryugﬁ’al. 1985; Jurasz and Palmer 1981).
METHODS

Vessel Surveys

Humpback whales were observed and phétographed from a 17-foot Boston
Whaler powered by a 50-hp Johnson outboard motor. Surveys for whales in
Glacier Bay usually included the entire lqwer and mid-bay to Sturgess
Island or Geike Inlet. Several of the surveys reached as far into the
- east arm as Point George and as far into the west arm as Lamplugh Glacier
and Tarr Iniet¢ Surveys for whales in Icy Stralt were generally confined

ftﬂ to the waters just outside of the bay's mouth and the coastline a few



mlles east and west of P01nt Adolphus on, Chiehagof Island. Two surveys‘
also included the mouth of Excur51on Inlet and the length of Iey Passage 4
from Point Adolphus to the confluence of Chatham Strait. _

Humpback whale surveys in Glacier Bay.were condueted onz13 days
durlng June, 17 days durihg July;_and 6 days in‘August, 1986'(Table‘1).
Surveys in Icy Strait were conducted on five days in June, three'daysvin
.July, six days in August, and two days in early September. In‘mest cases,
\the number of surveys in each area was limited to two or three a week to =
minimize any possible impact that the monitoring program might have on the
whales. During July, howevef, thevlarge number of whales in Glacier Bay
sometimes required surveys on several consecutive dajs in order to
' identify most of tﬁe animals,.

In additlon to the surveys of Glacier Bay and Icy Strait, three'
surveys of Frederick Sound and Stephens'Passage were eompleted with the
assistance of the Auke Bay/Laboratory of the National Marine Fisheries
Service. In recent years; there has been a pattern of late-summer
- movement of ﬁhales into this area from Glacier Bay and Icy Straitl(Baker
et al, 1983; Baker 1984; Baker et al. 1985; Perry et al. 1985; Perry and
Baker 1986). One of the'goals of the surveys outside of the park was to
continue documentation of this seasonal trend in regional movement.
‘Another goal of these surveys was to continue assessment of hampbaek whale
populations in areas of southeastern Alaska that may be impacted
indirectly by vessel activity in Glacier Bay National Park. The Park
Service's continued monitoring of the southeastern population was strongly

recommended by the 1983 biologileal opinion of the National Marine

‘7ﬂ"Fisheries Service (Anonymous 1984).




Photographs were taken with high speedA(ASA'400)'blaqk»énd white film
using a Canon Al camera equipped‘with a motor~drive and a 70 to 205~-mm

zoom or a 300-mm telephoto lens;_ In all cases I attempted to obtain clear

Aphotographs of the dorsal fin and the ventral surface of each whale's ta11 'fl'

flukes for the purposes of individual identification (Katona et al.
1979). These individualvidentification photographs were then compared to
available photographs (Perry ét al. 1985) to determine the past sighting
history of each whéie. Individual'whales are referred to by an
identification numbér from the University of Hawaii'é Kewalo Basin Marine
Mammal Laboratory catalog. Individuals previously identified by Jurész
and Palmer (1981) are also cross-referenced to their\préviously assigned
nicknames; Whales not anﬁh to have beeﬁkpreviously photo-identified are
designated by a code refering to the area and sequence of their sighting.
- For example, ais-02 was the second previously unidentified animal.sighted
at Icy Strait this summer. Further details of the photo=-identification

methods can be found in Perry et al. (1985) and Baker et al. (1985).

Prey Assessment
Prey abundance in the viecinity of fegding whales was qualitatively
assessed with a ﬁoss Fineline 250-C, recording fathometer equipped with a
l,1 22—degree beam, 100-khz tranducer. This frequency transducer was chosen,

‘based on consultation with Ken Krieger of the Auke Bay Laboratory, in

{?g.order_to allow the discrimination of both fish and planktonic targets in




the upper 150 m of water. Thensensitivity ﬁset at 7) and the paper speed
(set at 2) of the fathometer were stahdardiﬁed, except where noted, to
allow for qualitative comparison to previous years“and aoross'sampling
episodes, | |
Quantitative hydpoacouStic assessment of Whéle prey was gonducted
during three surveys conducted by Ken Kriegerlusing methods and equipment
qomparable to those uged in previous yeérs (Wing and Krieger 1982;_Krieger7
énd,Wing 1984), These results of these surveys will be summarized

elsewhere.



' RESULTS AND DISCUSSION

\

Abundance

» A total of 51 individual humpback whales were identified in the
eombined areas of GlaoierlBay and Icy Strait during the summer of 1986
(Table 2), Of this total, 16 individuals were sighted only in Glacier

Bay, 19 were sighted only in Icy Strait and 16 were sighted in both
\areas. This is the largest number of‘whales recorded in these areas since
systematic surveys were begun in the early 1970's (Anonymous 1984; Perry
et al, 1985). |

Restricting the bhoto—identification samplé to the months of July and
August, a period comparable to the shorter sampling period in most earlier
years (Perry et al. 1985; Baker 1985a), would result in a count of 26
whales sighted in the bay and 27 whales sighted in Iecy Strait. Even in
\ this restfieted samplingngéfiod, the counts are slightl& higher than any
previously documented.

The 1986 summer season is the fifth season during which comparable
information on whale abundance has been collected in the Glacier Bay - Iecy
Strait area (Baker 1985a; Perry et al. 1985). A summary of this data
(Table 3) shows that the number of whales entering Glacier Bay has
followed a two-year cycle of alternating high and low counts. The
statistical significance éf this two-year pycle can be tested by
considering the probability of encountering such a regular cycle by
chance; regardless of the magnitude of the cycle., Given th;t the first
year (1982)'of the cycle was high, the probability of the four subsequent

" years following a regular alternating cycle by chance is 0.06 (0.5 x 0.5 x



0.5 x 0,5 = 0,06), sllghtly above the 0O, 05 level of probability considéred
to be gignificant in most statistieal tests. An additional year of
censusing, if in agreement with'the predlctlon ef a low count, weuld
reduce this probability to 0.03 and provide a persuasive argument for a
naturally occuring two-year cycle of whale usage in the bay. The
underlying environmental, biological, or social causes of this apparent

cycle, however, remain unknowm.

éﬁﬁuﬂauzL.lnﬁlux@and.Lﬁaﬂn:ﬂm&tign
Glacier Bay. Few, if any whales, were present in Glacier Bay during

May. A May 22 survey found no whales and a May 27 survey of the lower bay
found only one whale, Quits (#535), moving south past Anacon Rock. During
early June, four to six whales moved into the bay and concentrated their
- activity in the waters between Leland and Garforth Islands (Figure 1a),,
The number of whales in the/bay increased suddenly during late June,'and
by mid-July as many as 20 nhales were clustered along the shoreline from
.Point Carolus to Berg Bay and in the mouth of Bartlett Cove (Figure 1b).
 The majority of whales departed the bay suddenly in late July and only two
whales were sighted during surveys of the bay in August (Figure.1c). The
maximum number of whales sighted in Glacier Bay during a single survey was
f? on July 22.

- Iey Strait. The seasonal influx in Iey Strait complemented that of
the bay. About eight whales, including many of the former Point Adolphus

"eore group" (Perry et al. 1985), were found near Point Adolphus during

.~ late May and‘early June (Table 2). In late June and during much of July

A7‘many of these whales moved into the bay leaving only a few whales



remaining near Point Adolphus. In early August these whales and some’
\

other late-season arrivals returned to Point Adolphus and remained

throughout the month. The maximum number of whales sighted near Point

Adolphus during a single survey was 14 on both August 8 and August 18.

Local. Movenent and Residency

Sixteen Whalés were identified in both Glacier Bay and Icy Strait.
Ten of these whales{made.one‘or more roundtrips (i.e: moved from one area
to the other and back). As deééribed previouély, the largé interchange
between the two areas was thé result of the whéles moving into the bay
from Point Adolphus duriné July, and back to Point Adolphus in August.
This pattern is evident in.the movement of Garfuncle, Scoper, Frenchie,
Leigh, and #351 (Table 2). ‘Given this frequency of movement between
~ Glacier Bay and Icy Strait, it was not always possible to determine the

residency of an indivi'dua:\L’/‘in the bay. In fact, the facility with which

| individuals utilize either area in the same or alternate years, argues
against the validity of the "residency" measurement;

Nonetheless, it was possible to determine, with reasonable oertainty,

that 12 individuals were resident in the bay for periods of at least three

"

weeks (Table 4), One whale, Quits, was resident in the bay for over eight
weeks and Chop Suey was resident for over six weeksf At least one of the
resident whales, howevér, made a brief exgursion from the bay into Icy
Strait; Round-Up Taylor was sighted once at Point Adoléhus on July 8 but

- appeared otherwise to have remained in the lower bay. Given the proximity
of the lowér bay to Icy Stralt it is possible that other whales briefly

' left the bay unobserved.
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Glacier Bay. The predominant prey of humpback whales in Glacier Bay
was émall schooling fish.  During June and July, dense schools were often
visible at the surfgce making it possible to idéntify most of the fish as
capelin, Mallotus yillosus. Later in the summer, however, sandlance,
Ammodytes hexapterus, could be seen intermingling with the capelin
\suggesting that subsurface;schools may have contéined other species of
"bait" fish as well. | |
During June, whales were typically found feeding on relatively small
schools or "balls" of fish patchily distributéd along the shores of
Leland, Sturgess, and Garforth Islands. On June 9, for example, Spot
(#235) was browsing along the 10 fathom shoal on the soutﬁ'tip of Leland
Island. Fathometer recordings from the whale's path show a scatter of.
prey in the upper 10 fathgﬁs and intermittent balls of fish at the surface
and extending to near the bottom (Figure 2). It was possible to identify
some of the near-surface schooling fish as capelin. The  identity of the
prey scattered in the upper 10 fathoms, however, is unknown. Two days
later, on June 11, Spot was observed near-surface feeding in Beartrack
Cove. Fathometer recordings again showed a scatter of prey in the upper
10 fathoms (Figure 3). On this occasion, the scatter of unknown prey
seemed to be the primary target of the feeding whale.
Feeding on euphausiids was confirmed, with reasonable certainty, only
. once dur;ing the summer of 1986. On June 9, Chop Suey was observed
surfaee-lunée'feeding near Garforth Island. Fathometer recordings showed

" a scatter of prey in the upper 10 fathoms similar to that seen near Leland
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Island and in Beartrack Cove‘(Figure ), ~In addition to lunge~feeding at
the surface, Chop SueyAdived severéi times over a‘subsurface layer of what
appeared to be euphausiids eentéred between 35 and 40 fathoms in depth.

During late Jﬁne and throughout Jﬁly, fhe center of feeding activity
shifted to the lower bay, particulariy‘the west shore near Point Carolus
and the mouth of Bartlett Cove. Feeding eoneenﬂrafed on extensive and
"relatively stationary schools of fish, visually identified, in a few
cases, as capelin. On July 3, for example, a siﬁgle whale (#221), was
near-surface feeding along the shore about 3 km north of Point Carolus.
Fathometef recordings showed'a dense school of capelin extending from the
surface to the bottom at 10 fathoms (Figure 5). By July 8, five or more
whales could be foﬁnd feeding on the dense concentrations of schooling
fish Just inside of Point Carolus. Similar concentrations of prey and
whales appeared in Bartlett Cove at about the same time. On July 14,
Quits, #i55, and #351 weqéffeeding together along the shore near the mouth
of Bartlett Cove. Again, fathometer recordings from their path showed
dense concentrations of schooling fish (Figure 6). On this same date, at
least four other individuals were feeding nearby in the cove.

The abrupt decline in the number of whales in the bay during late
July coincided with an apparent departure or decline in the availability
of schooling fish. At this time fathometer recordings from Bartlett Cove
and the Point Carolus area showed only sqattered tracings of schooling
fish (Figure 7).

In recent years (1981 to 1985), solitary, sub=-surface feeding or
browsing wés the predominant, though not unanimous (see Baker 1985a),

foraging strategy of whales in Glacier Bay. During the summer of 1986,

12



however, a substantial percenfage of whaleg;wereifound feeding. in
coordination with one or mofe companions, iAlthoggh similar coordinated
feedinglwas observed in Bartlett Cove during 1982, th;s foragiﬁg strategy
was more typically observed near Point Adolphus in most years. 'There was
also an increased ﬁféquency, this year, of surface-lunge.feeding by whales
in the bay. In years prior to 1978, surface-lunge feeding and
bubble~netting weré commonly reported strategies of whales feeding on
‘éuphausiids in the .bay (Jurasz and Palmer 1981). In 1986, however, no
bubble nets were observed énd, as described previously, it was generally
possible to determine that the'prey taken during surface feéding‘was
schooling fish rathér than euphausilids.

‘lsl.ﬁtnait. Tgé'foraging behavior of whales at Point Adolphus
contrasted with that observéd in previous recent years (1981 to 1985), and
like changes in distribution, showed seasonal changes that complemented .
those in the bay. Duringﬂqdhe and July, when abundance was low, whales
were generally solitary. frey layeré, although of still oonsiderable
density, seemed less extensive and continuous than in previous years
(Figure 8). Some intermittent surface-lunge feeding was observed
throughout the summer, a foraging strategy that was rare in previous
years.. As the number ofxwhales at Point Adolphus increased during August,
coordinated feeding by three or four members of the "core group" became
more common and layers of prey seemed to become extensive (Figure 9).

Net tows and hydroacoustic assessment in 1983'and 1984 showed that
the predominant pre& at Point Adolphus was adult herring, Clupea harengus,

(Krieger and’Wing 1984; 1986). It seems likely, however, that changes in

':' “the foraging strategies of whales near Point Adolphus during 1986 were the

13



‘result of some changes in the species or age composition of available prey

in this areas, as well_asfin nearby dlacier Bay.

Regional Movement

A preliminary analysis of photographs collected in other areas of
southeastern Alaska documented eight cases of movement from Glacier Bay -
Iey Strait to Stephens Passage and Frederick Sound (Table 2). The
;egional movement of these whales was also accompanied by a change in
ltheir primary ﬁréy; shifting from schooling fish in Glacier Bay - Icy
Strait during June and July, ﬁo euphausiids in Frederick Sound during
August. These observations corroborate the seasonal pattern of regional
movement and foragiﬁg behavior discussed by Baker et al. (1985).

One individual, #196, (case #47, Table é) was sighted first in
Frederick Sound oﬁ July 31 and near Point Adolphus eight days later on
Augusﬁ 8. This is the fipéé documentation of mpvemen? from Frederick
Sound into the Glacier Bay-Icy Strait area since 1981 (Baker et al.

- 1982),

Recruitment

Recruitment measures a population's net increase. Factors
determining recrultment iﬁclude birth rates, age of first reproduction,
juvenile mortality, and adult mortality. Long~term sighting histories of
~ individual whales are currently the only method for determining
recruitment in populations of humpback whales. Each sﬁmmer's observations
of the indi&idual whales'in Glacier Bay -Icy Strait provides another

contribution to one of the longest time series of this data available for
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any baleen whale. ) .

Birth Rates, Of the 51 whales identified iﬁ Glacier Bay - Icy Strait
during 1986, 8 (15.7%) were calves (Tabie 2). This compares to a crude
birth rate of 4.5% in 1985, 17.9% in 1984, 0.0% in 1983, and 18.2% in 1982

(Baker 1985a; Perry et al. 1985). The cyclical changes in crude birth

rates for the combined Glacier Bay - Icy Strait area coincide with the

———

.changes, discussed previously, in the abundance of whales in Glacier Bay;"

years of high crude birth rates were also years of high whale counts in

the bay.

Juvenile Survival and Mortality. Some whales, first identified as
calves (animals less than one year of age) continue to return to
southeastern Alaska.as Juveniles or adults. Animal #186, the calf of
Leigh (#236) in 1982,.réturned to Glacier Bay in 1984, 1985, and 1986.

- Garfuncle (#516), first identifiled in Glacier Bay as a calf in 1974,
returned to this area in 1?@6 for the twelth consecutive year. Animal
#198, the calf of Max (#539) in 1982, has been sighted sﬁbsequenﬁly in
other afeas of southeastern Alaska as a two- and three;yeay old but has
not returned to Glacier Bay - Icy Strait (Baker et al. 1986).

One apparent incident of juvenile mortality was documented during the
summer of 1986, Gertrtude (#587) was accompanied by a éalf in Glacier Bay
during much of June. The calf was small, about 3 meters in length, and
" had a grey discolorétion along its back anq dorsal fin, possibly
indicating a skin infeetion. Gertrude and her calf were not observed
during July. In August, however, Gertrude was found, unaccompanied by her
calf, near Point Adolphus, where she remained for the remainder until

'a‘September. Given its small size, the calf's disappearance cannot be
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~explained as a»case,of early ﬁeaning. lﬁltpoﬁgh'the exact cause is
unknown, it seems more likely'that tﬁe calf died. To my knowledge, this
is the first documented case of juvenile mbfﬁality.in southeastern
. Alaska. } -

‘Agg.gﬁ.Einai.ngnggggiign. No individual whéle of known age.(i.e. an
individual first identified as a calf) has returned to Glacier Bay or
elsewhere in southéastern Alaska with a calf of its own. In the
ﬁorthwestern Atlgntic,'Clapham et al. (1985) documented, through
individual identification, the birth of a calf to a five-year old. This
" is about half of the estimated age of first reproduction accepted by most
authors (Johnson and Wolman 1984; Loekyer 1984),

AﬂulL_MgnLgliLit There has been no positive confirmation of the
death of an individually identified humpback whale in southeastern
Alaska. The few whales reported dead and stranded durihg.recent years
have not béen indivividual%& identified.. The possible death of an
individual, however, couid'be inferred from a persistent failure to
resight, across several years, a past resident whéle. Notghbéck (#565),
for example, a very uniquely and obviously marked whale, has not been
‘sighted in southeastern Alaska or elsewhere since 1982. Future populationv
monitoring shdﬁld attend.to such sighting lacunae with tﬁe eventual goal
of quantifying adult mortality ahd lifespan,

/
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Table 1

\ . :
Summary of humpback whale surveys in Glacier Bay - Icy Strait:
' Summer 1986. :

Survey Total Whales Sighted
Date Glacier Bay Iecy Strait
MAY 22 ha
26 0 .
27 14 54
JUN & b
5 TA
6 24
9 - ha
- 10 6A/1c
11 54/1c o
12 .84/1¢
13 2A
15 TA/1e
16 - 24
18 , TA/1c
19 -7 34
20 ’ 54/1¢
2 - 34
25 3A
26 34/1e
28 4a/1e
30 - 8A/1e
(Continued)
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- Table 1

- .(contihued)
Survey Total Whales Sighted
Date Glacier Bay Icy Strait
JUL 1 24
3 54/1c
6 58/1c
8 TA TA
10 34/1e
12 34
13 TA/1e
14 TA
15 . TA/1e
16 10A/1e 28/ 1e
17 6A/1c '
19 104/3¢c
- 21 8&A/1c
22 144/3¢c
24 24
25 B8A/1c
28 4a/te
29 1A
ae 5 . 54/1c
6 g 0
T : 4a/1e
8 124/2¢
11 0
14 14 T VA T
15 0
18 ' 12A/2¢
20 0
21 TA/1e
25 0
SEP 2 TA/2¢c
10 8A
Note: A = adults ¢ = calf
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. Table 2

Resight histories of Whales‘photographed in
Glacier Bay and Icy Strait: Summer 1986.

Icy Strait f = Frederick Sound -

Note: g = Glacier Bay i =
: C = cow : J = Jjuvenile
(continued)
.,"\,"'
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Table 3

The standardized and total abundance (in parentheses)
of humpback whales (adults and calves) identified in /
Glacier Bay and Icy Strait: 1982 to 1986.

. Standardized Abundance
- 1982 1983 1984 1985 1986

Glacier Bay 22 10 2l 10 26
(22)  (10) (25) (15) (32)

Iey Strait 15 9 21 19 21
(15) (9) (22) (30) (35)

Combined 33. 17 39 27 42
(33) (17)  (39) (1) (51)

Note: Standardized abundance refers to the number of whales
sighted during a standardized samplng period of early July
to mid-August used in years prior to 1985 (Perry et al. 1985).
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Table 4

. . R R : ,
~The interval of residency for whales in Glacier Bay: Summer 1986,

Case ID . . First Day Last ﬁéy .'Interval

(days)
1. Quits May 26 July 24 59
2. Chop Suey June U . July 21 47
3. agh-0lU June 11 July 17 36
L, #351 June 15 July 28 43
5. "White Eyes June 15 July 22 37
6. Leigh June 25 July 28 33
Te R.U, Taylor dJune- 25 July 22 27
8. BMW (C) June 18 July 22 24
9. calf . June 18 July 22 24
10. #155 June 30 July 24 2}
11, #350 June 30 July 21 21
12, #221 July 3 July 29 26
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Figure 1b
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Figure 2: Fathometer recording from the path of Spot near Leland-
Island on June 9, 1986. Scale 0 to 50 fathoms and gain set at 7.
Note the double bottom caused by the echo of the transducer signal.
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Fathometer recording from the path of Spot in the mouth of

Beartrack Cove on June 11, 1986,

Figure 3

\

Scale 0 to 50 fathoms and gain set

at 7.
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'Figure L. Fathometer‘_reéor'ding from the path of Chop Suey near -
Garforth Island on June 9, 1986. "Scale 0 to 100 fathoms in first =
panel and 0 to.50 fathoms in the second panel. Gain set at 7. ~
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‘Flgure 5: Fathometer recording from the path of #221 nearshore and

north of Point Carolus on July 3, 1986. Scale 0 to 25 fathoms and
gain reduced to 5 to discriminate the bottom through the dense
concentratipn of prey.
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Figure 6: Fathometer reéording from the path of three whales (Quits,
#155, and #351), in the mouth of Bartlett Cove on July 14, 1986.
Scale 0 to 50 fathoms and gain set at T.
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Figure T: Fathometer recording made near Point Carolus on July 29,
1986, after the departure of the most whales from the area. Scale 0
to 50 fathoms and gain set at T, .
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Figure 8: Fathometer recording made in the path of feed
near Point Adolphus on June 10, 1986,

gain set at 7.
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L »l ' ‘ Figure 9: Fathometer recording made in the path of feeding whales
near Point Adolphus on August 8, 1986. Scale 0 to 100 fathoms and
gain set at 7.
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